アルミ薄膜表面の微細加工に関する研究 by 中村 勇夫 & NAKAMURA Isao
アルミ薄膜表面の微細加工に関する研究 (中村)
アルミ薄膜表面の微細加工に関する研究
中 村 勇 夫












































































Study on Hlicromachining on surface of alunlinuna thin filrn
Isao NAKAMURA
Abstract
At present,a liquid crystal display is being used for information device of rnost part.  It
is hoped to obtain information anytirne and any、vhere as the factor that the liquid crystal
display becomes to be used variously,for example, in a computer,handy telephone and Tヽ/
The reason why the liquid crystal display is best device is that is small and can be lightened
WIoreover,a higher performance is hoped for the usage as for the liquid crystal display  The
expansion of viewing angle,the improvement of the screen lunlinescence,and the nonrubbing
process,etc  are enumerated as an improvement to advance to high performance_  Then,it is
the purpose of this study to analyze the rnicrostructure of the rnicro groove of the liquid crystal
display by making to the nonrubbing process_
As for the ahgnment nlrn inade frona the resin caned a p01yilnide,the rubbing method is
brushing the surface、vith a soft cloth in a constant direction,and making the randoal grooves
for the liquid crystal rnolecule to queue up in an one ttπay dir ction  There is some problem in
this rubbing method  There is a problem of the static electricity destruction of the TF′r(thin
filni transistor)to generate the dust and the static electricity,etc in the process of the rubbing.
Then,the rubbing methods are being devised no郡「
The liquid crystal display by making the nlicro groove that had been controHed as a new「
method of the change ttrith a ruhng engine,vras tried in this study_  The feature of this rnethod
can arbitrarily control the spacing of the groove_  In addition,there is a feature such as being
able to set the groove form arbitrarily_
To apply it to the liquid crystal display,the rnicromachining and the sirnulation analysis on
the surface of the aluminuna thin nlm、、ァas performed_  As a result,a new alignment rnethod of
liquid crystal was sho、、アn
This paper consists of 7 chapters as foHoヽvlng_
Chapter l is an introduction  The current state of the liquid crystal display,the problexll,
the solution,and the purpose this study were described
ln chapter 2,the precision machine device named ruhng engine to forni the controlled the
pronle of the rnicro groove that wras the rnaxirnuln feature of this research was described_  To
make the feature and the■licro groove of the device,an important experilnental environment
were considered  ッヘs a result,on cutting with the ruling engine,the temperature,hunlidity,and
the vibration condition耶〆ere very important conditions_  It became clear that the temperature




In chapter 3,the experinnental results were described  The best specilnen to cut the micro
groove、ith a ruling engine ttras made.  A necessary thickness of nlln 耶「as secured with a
spattering device,and the spattering condition that surface roughness of the substrate surface
耶〆as nlinilnized was requested  As a result,it was clarined that the best spattering condition
was as follo、、アs.
・RF poMrer output O.3kW
。“Substrate rotating speed 8 rpm
・ ``13ake heater was used
The spattering tilne、vas attuSted to less than one hour,and the spattering Ⅵ〆as processed
into three times_
Chapter 4 denoted the micro groove cutting prOcess and the groove formation process、vhen
the■五cro groOve M/as cut w「ith the ruhng engine, according to dynamic simulation analysis
soft、vare LS―I)F｀NA_  As a result,the inauence by the direrence ofthe diamond bit shape Ⅵ/hen
the pitch was formed in sman distance was able to be made visible as an animation  As a
result,it、vas able to be conlirmed that the blade was a circular arc.
In Chapter 5,cutting pattern on the alunlinum nlln,the ITO nlrn,and the ahgnment illn in
various pitches were denoted  As a result,application to the liquid crystal device was request‐
ed  As a result,it succeeded in the■licro groove cutting in the stable pitch、、‐ith the ruling
engine  lヽ/生oreover,the elastic energy reached a smaH value in the method of cutting ttrith the
ruling engine comparing耶〆ith the rubbing inethod.  HOwever,the possession of directiOnahty
耶「ith a constant liquid crystal rnolecule and ahgnmenting became clear.
Chapter 6 Mras denoted the high performance in the liquid crystal display、、アhen the substrate
cut by the ruhng engine  To erase the interference color on the cutting substrate,the spatial
nlter(plain weave wire net and twill wire net)was used.It was shOwn that the secOndary
Ⅵ/orking on the cutting substrate using this ttrire net M〆as a ne、v eftective method in the simple
expedient,and had the possibility to be able to use as an applicatiOn of a ne覇/renection plate.
ⅣIoreover,the inlluence given to the groOve form by aluminunl molecular dynamics could be
obtained by the sirnulation analysis of the secondary Ⅵ/orking by usingヽVinⅢ生ュ生SPIIYC
Chapter 7 Ⅵ〆as the sunllnary of the present study.
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